KA8309B LINEAR INTEGRATED CIRCUIT

SERVO SIGNAL PROCESSOR

The KA8309B is Bi-Mos integrated circuit designed for
the servo control of the compact disc player application.

48 QFP

FEATURES

* Servo control functions;
(focus, tracking, seld servo control)
* Loop filter and VCO for EFM clock reproduction
PLL
* Provide function
Preventing sled runaway
Anti-shock
Spindle servo
Auto-sequencer
* Provide adjustable peak of focus search,
track jump and sled kick with external resistor ORDERING INFORMATION
) ;xmw;:rg;:n:;lmoa 5V) Device | Package | Operating Temperature
* Single power supply, 5V KAB3098| 48 QFP -20°C~ +75°C
« Split power supply, =5V
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KA8309B LINEAR INTEGRATED CIRCUIT

BLOCK DIAGRAM
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KA8309B LINEAR INTEGRATED CIRCUIT

PIN DESCRIPTION

Pin No Symbol Description
1 CcvV Center voltage.
2 HFGD Reduce high frequency gain with capacitor connected between pin ]
2 and pin 3.
3 FS High frequency gain ofﬁ}ocus servo can be changed by switching
FS3 on or off.
4 LFR Rising low frequency bandwidth of focus loop.
5 FSEO Focus servo error output.
6 FSEI Inverting input pin for focus amplifier.
7 FSCH Time constant external pin to generate focus search waveform.
8 RTG Time constant external pin to switch the tracking gain of high
frequency.
9 TG Provide time constant to change the high frequency tracking gain.
10 AVcee Analog positive power supply.
1 TKEO Tracking error output.
12 TKEI Inverting input pin for tracking amplifier.
13 SLEN Non-inverting input pin for tracking amplifier.
14 SLEO Sled output.
15 SLEI Inverting input pin for sled amplifier.
16 STOP Pin for detecting a signal for the on/off limit switch of the
innermost part of the disc.
17 FSET Setting the peak frequency of the focus, tracking phase
compensation and to fo the CLV LPF.
18 SENS Output pin for FZC, AS, TZC, STOP and BUSY by command from
CPU.
19 AVee Analog negative power supply.
20 CNO Track number count output.
21 DRCT Control pin for one track jump.
22 REST Reset input pin, reset at “‘L".
23 SDATA Serial data input.
24 SLOAD Latch input.
25 SCLK Serial data transfer clock.
26 DGND Digital ground.
27 BPF Provide time constant for the loop filter,
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KA8309B LINEAR INTEGRATED CIRCUIT

PIN DESCRIPTION (continued)

Pin No Symbol Description

28 DPI Input pin for detected phase.

29 ISET Current is input, determining the peaks of focus search,
track jump, and sled kick.

30 FvC External resistor to adjust free running frequency of VCO.

31 3.5V Regulated output voltage.

32 864M Output pin of 8.64MHz VCO.

33 LOCK Pin for the operation of the sled runaway prevention circuit at “L”.

34 MDP Pin for connecting the DSP.

35 MON Pin for connecting the DSP.

36 FSW Providing an external LPF time constant of the CLV servo.

37 DVec Digital positive power supply.

38 SPDLI Inverting input for spindle servo amplifier.

39 SPDLO Spindle servo error output.

40 WDCK Clock input for auto-sequence.

41 FOK Focus ok signal input pin.

42 MRR Mirror signal input pin.

43 DVee Digital negative power supply.

44 DFT Defect signal input pin.

45 TKE Tracking error signal input pin.

46 TZC Input pin for the zero cross tracking comparator.

47 ATS input pin for detect ATSC.

48 FCE Input pin for focus error signal.

ABSOLUTE MAXIMUM RATINGS

Characteristic Symbol Value Unit
Supply Voltage Vec — Vee 12 v
Power Dissipation Po 600 mwW
Operating Temperature Tors -20~+75 °C
Storage Temperature Tars —~55~ +150 °C
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KA8309B LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vec=2.5V, Vpp=2.5V, Vge = ~ 2.5V, GND = 0V, unless otherwise specified)

Characteristic No.| Symbol Test Conditions Min Typ | Max | Unit
Circuit Current 1 1 loct 2 6 10 mA
Circuit Current 2 2 lece 5 10 15 mA
Circuit Current 3 3 loca -2 -7 | -12 | mA
Circuit Current 4 4 lecs -4 -9 -14 | mA

DC Voltage Gain 5| Gvpgs SGis = 10HZ, 200mMV,, 19 21 225 dB
SGiys = 10KHZ, 40mV;,
Feed Through 6| Gvgn Gain difference between 08 and -35 dB
00 of SD
g Output Voitage 1 7 | Vogcg1 | V=05V 1.98 v
§ Output Voltage 2 8 | Vorcs2 | V2=0.5V -1.98, V
§ Output Voltage 3 9| Vorcsys | V2=0.5V 1.18 \"
* | Output voltage 4 10 | Vogesa | Vo=0.5V -118] v
Search Output Vohtage 1| 11 Voseancr _062|-055 -038| V
Search Output Voltage 2| 12 Vosearch)2 040 | 055 | 0.64 \
DC Voltage Gain 13 | Gvpo:2 SGus = 10Hz, 500mV,, 135 14.6 17 dB
SG = 10KHz, 500mV,,,
Feed Through 14 | Gyan Gain difference between 25 and -39 d8
g 20 of 8D
& | Output Voltage 1 15 | Voqegr | Ve=—-15V 1.98 v
2| Output Voltage 2 16 { Voqewz | Ve= +1.5V -198| V
g Output Voltage 3 17 | Voges | Va= —1.5V 1.18 \
" | output voltage 4 18 | Voqes | Vs=+1.5V -118| Vv
Jump Output Voltage 1 19 | Vo gume) 1 -0.61| -0.55| -0.42 v
Jump Output Voltage 2 | 20 | Vo yuwe) 2 042 | 055 | 0.61 \
DC Voltage Gain 21| Gupes | SGa=10Hz, 100mV,, 212 | 225 | 242 | dB
Output Voitage 1 22 | Vosiy1 | V=04V 1.98 \
| Output Voltage 2 23 | Vosoyz | Vo= -0.4V —198| vV
g Output Voltage 3 24 |Vosos | V7=0.4V 1.18 v
g Output Voltage 4 25 | Vosuwye | V7= -0.4V -118| v
7] SG =10Khz, 200mV
Feed Through 26 | Gven Gain difference between 25 and -34 dB
20 of SD
Kick Output Voltage 1 27 | Vomicr 1 047 | 06 | 0.70 v
Kick Output Voltage 2 28 | Vo kicr 2 -70| -06 | -017| V
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KA8309B LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (continued)

Characteristic No | Symbol Test Conditions Min | Typ | Max | Unit
° Spindie Servo Gain 29 | Gveeoy | SG=10Hz, 200mV,, 14 16.5 19 dB
% Output Voltage 1 30 | Voseny: | Ve=1.0V |7 v
o | Output Voltage 2 31 | Vogepyz | Ve=—1.0V -1.78| V
% Output Voltage 3 32 | Vogrpya | Ve=1.0V B - 1.13 \
@ 1 Output Voltage 4 33 | Vospoye | Ve=-1.0V -1.13( V
PLL Regulator Output Voltage 34 Vhes 3.3 3.5 3.65 Vv
Self-running Frequency | 35 Fvco Vs=2.5V 7.9 8.6 9.7 MHz
3 | Frequency Deviation 1 |36 |  aF1 C:?:’:g;{/de"iam" from Fvco, 85 | 1 | 135
Frequency Deviation 2 37 AF2 Vs= ~148mV -135{ -11 | -85 %
Sens Low Level 38 | Vsense -1.98 \
Output Low Level 39 VoL SGas=10KHz, 2V,, -1.98 v
FZC Threshold Voltage 40 | Vrurze) | Vo=Variable, Vpig=1.1V 39 50 60 mV
ATSC Threshold Voltage 41 |Vry@arsey1| Ve=Variable, Veig=1.1V -45 | -26 | -7 mv
ATSC Threshold Voltage 42 |Vrnatsg2| Va=Variable, Vpig=1.1V 7 26 45 mVv
TZC Threshold Voltage 43 | Vg V;=Variable, Vpiz=1.1V -20 0 20 mv
SSTOP Threshoid Voltage | 44 |V ssror)| Vi=Variable, Vpig=1.1V -65 | -50 | -35 mv
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KA8309B

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
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KA8309B LINEAR INTEGRATED CIRCUIT
TEST METHODE (SWITCH CONDITIONS)

No | Symbol . SWITCH Conditions 1 |Input | Test ‘:
s1[s2]s3]s4]s5]s6]57]58! 59 [s10]s11]812]513514 515516 $17] 518519520 521 [522523] SD | PoInt | Point !
1] lecr |OFFOFF| 1 JOFFIOFFI 1 | 111 (1[4 [ 1[0 [ 1 [1]1 81 1][2]1]ofF 1]00 10
2 leez QFFIOFF| 1 |OFF|OFF| 1 1 111 1 1 1 1 1 1 1 1 1 1121 |0FF 1 00 37
3| leca |OFFIOFF| 1 JOFFJOFF] 1 {1 [t 1l a1 1]2]1jorF 1100 “Te
4| ces  JorFlorFl 1 forFlorF| 1 {1 vt e a2 lorrl1 o0 ] | 20
5| Guoo |OFF|OFF| 4 |OFFIOFF| 1 |1 | 131 1|1 1]1|1]3|1]1]|1]1]2]1]ofFl 1|08 a8 | 5
6| Guer [ONJON| % JOFFIOFF| 1 11 {4111 11 |1]1]a[1|1]1][1]2]1]oFF 1 8 | 5 .
7 | Vowcs+ |OFF|OFF| 1 [OFFIOFF| 1 | 1 |1 |1 |21 |1 |1 |1 ]2 1]1,1]1 2] 11oFF 1 08| 48 | 5
8| Vorcsz |OFF|OFF| 1 JOFF|OFFl 1 |1 |1 1|21 |1]1|1]2 1]1]|1|1]2 1]orFl1i08| 48 | 5
9| Vorcss |OFFIOFF| 2 |OFFIOFF| 1 | 1|1 |1 |2 1|1 |1 1]2]1]|1 |1 1]2]1]orFl1 (08| 48 | 5
10 | Vowcss |OFF|OFF| 2 |OFFIOFE| 1 |1 |1 1|2 |1 |11 1 2{1 (1 1{1]2]1|orF1.08] 48 | 5
11 Vo seancrn 1| OFF|OFF| 1 |OFF|OFF| 1 | 1 | 1 |1 [ 1 1| |1 1111 {1 11|21 oee| 1|03 5 |
12 Vo seancr 2| OFF|OFF| 1 |0FF|oFF| 1 | 1[0 [1 [ 1|1 [a [ [ 11 {1 1111 2]1]oFF 1 0a 5
13 | Gy |OFF|OFF| 1 JorFlore| 1 [ 1 [ 1 [ [ |1 a1l i T2 aforrl1 {25 ] a5 | 11 |
SRR EENR | , ,
14 GV(TF]V ) P_Ff_Off 1 OFFtO’Ff:' 1..,1 1 1 71747717 ~1 1 1 71 1711 112 1|OFF 1 25 45 11 j
15 | Voo, |OFF|OFF| 1 [oFFloFF| 1 |1 [ 1 [ 1 [1 (21 |1 11211 1 1 2] 1]oFF 1 25 a5 11‘]
16 | Voogz |OFF|OFF| 1 JorFloFF| 1 [ 1 [ 1 [1 121 [ [ [a ] ia 112 1orF 1 25| a5 [ 11 |
17 [Voucgs |OFF|OFF| 1 |OFFIOFF| 1 | 112 (1 1.2 111|111 1111 2| 1]oFF 1 25| 45 | 11 °
18 | Voaone 10FF|orF| 1 orFlore| 1 [1 2 [1]1 211 1t w2 vorr 125 a5 [ 11 ]
19 | Vo o 1 |OFF|OFF| 1 JoFFlOFF 1 | 11 (1 (111 /v [ [ 1171 11 ]1]2][1]oFF[1:20 11
| 20 | Vouuwer |oFF|ofF 1 Jorrlorr 1[4 [ [ [1 i [ [t [1ia 111 ]2 OFF 1 | 28 j T
21| Guoos |OFF OFF| 1 |OFF orFiLL RIER IR RREEE RIRIEEERE: + Tore o200 13 | 14,
22 | Vo)1 |OFF|OFF| 1 |OFF OFFé A EERERRE RN AREEERE i1 1012 2|1 |0FFi1 .25 | 13 | 14 ;
23 Vosioyz |OFF|OFF| 1 |OFF|OFFi 1 | 1| 1 |1 |1 AIRERNRERERERERRY: 2| 1 |OFF 1 [gs 13 14
24 VO(SLD]a QFF|OFF| 1 |OFF OFF!‘\ 1 112101 ‘1 1 1 1 1 1 1 11212 |1|0FF 1 25 13 14
25 | Voswos |OFF|OFF| 1 |OFF OAFVFJVL”H: R 72741 IR IR OFF 1 25| 13 | 14
26| Gueon |OFF|OFF| 1 JOFFIOFF 1 | 1 11 |1 |11 |11 T3t |1 1|1 2] 1]orF 1:20 | 13 | 14
27 [Vowon OFF|OFF| 1 JorejorFl 1 [ 1 [ 1[0 10 [ [ ]3] 21 loFF 1 [ 22 14
28 [Vowonz [OFFIOFF| 1 oFF|oFF| 1 | 1 [ 1 [1 {1 [ 1[0 11 a1 [1]1 |1 2 1 0F 123 14
29| Guen, |OFF|oFF| 1 OFFIORF| 2 [ 1 [ 1|1 (11 |1 [ 11 a1 [v |1 2]1 o 1 34 | 39 |
30 | Guuseoy |OFF|OFF| 1 OFFlOFF 2 [ 1 [ 1|1 [ 1 [ 11 ]1]1 3 1] 1]2]1 2 1/0F 11 34 | 39 |
|31 | Guispoyz |OFFOFF| 1 JOFFIOFFL 2 | 1 |1 |1 111111111 11211 2 1]0fF 1 34 | 39
32 | Gurspra |OFF|OFF| 1 JOFFIOFFI 2 | 2 | 111 11 1 110111 ]1]112 1 {21 |oFF| 1 34 | 39
33 | Guemy« |OFF|OFF| 1 |OFF|OFF| 2 | 2 | 1 Vit T2 a2 1 Jor] 34 | 39
34| Vero |OFFOFF| 1 JOFFIOFF| 1 [ 1 |1 [ 1 1 1[4 111311 1 1] 2] 1 o[ 1 3
35| Fuo |OFFJOFF| 1 |OFFJOFF| 1 | 1 [1[1 |1 EEEREEERERE 1112 o 1] 32
36 AF, OFF|OFF| 1 |OFF|OFF: 1 1 1 1:1 1 1 1 1 1 1 1 1 17211 |OFF| 1 32
37| aF,  |OFF|OFF 1 JOFFJOFFl 1| 1 | 1 {11 [ a4 (11111 1 1 2] 1] 1] 32
38 | Vsense |OFF|OFF| 1 [OFFIOFFl 1 |1 | 111 111 111 111 1 3111 ]2]|1 o 1 74, R
30| Vo  |OFF|OFF| 1 |OFFIOFF 1 |1 |+ |1 1|1 |1 ]1138 |1 1.1 11|21 |oFF|1 ’ 20
40 | Voise, |OFF|OFF| 1 [OFF|OFF| 1 |1 | 111 |11 101 1|1]2:3[1]1 2|1 oFFl1 o0 48 | 18
41 | Vrwarser |OFF|OFF| 1 |OFFIOFF| 1 |+ |1 b1 |1 |1l a (112 11 111 ]2]|1]oeF1 10 a7 | 18
| 42 | Vo arscrz |OFF|oFe| 1 JorFjorF| 1 [ 1 | 1 11 |1 [a 1 ba 2 a1 |11 2] 1]orri1 10 a7 | 18
43 | Vo |oFFJorF| 1 JorFlorF| 1 [ 1 [0 1[0 1 f2 [ e[ a T T2 1 o ) 20 46 | 18
44 | Vrwissvom OFF|OFF| 1 Jorrlorr[ 1 [ 1 [0 [ [a [ l2 v [a v 1[a]1][1]2]10F/1 30| 16 | 18,
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KA8309B LINEAR INTEGRATED CIRCUIT

APPLICATION INFORMATION
CPU Serial Interface Timing Chart

D €3 € &3 T € € &

tWCK =—man—i Ea——— tsu

pra——twCk e —

CLK

1/fck

XLT

—_— fee—— twi

Fig. 3
DV¢c — Danp = 4.5 to 5.5V

Item Symbol Min Typ Max Unit
Clock Frequency fex L 1 MHz
Clock Pulse Width fwex 500 ns
Hold Time tsu 500 ns
Setup Time t 500 ns
Delay Time to 500 ns
Latch Pulse Width tw 1000 ns
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KA8309B LINEAR INTEGRATED CIRCUIT

SYSTEM CONTROL

Address Data Sens
Item
D7 D6 D5 D4|D3 D2 D1 DO Output
FS4 FS3 FS2 FS1
Focus Control 0 0 O 0 |Focus Gain Search Search FzZC
On Down On Up
. Anti Brake TG2 TG1
Tracking Control o 0 0 1 Shock on Gain Set *1 AS
Tracking Mode o 0 1 0 Tracking Mode *2 Sled Mode *3 TZC
PS4 PS3 PS2 PS1
Select 0 0 1 1 | Focus Focus Sled Sled SSTOP
Search +2 | Search + 1 | Kick +2 Kick + 1
Auto Sequence ‘4 6 1 0 O AS3 AS2 AS1 ASO BUSY
Blind(A,E)Overflow(C) o ] 0 ] 0.18ms 0.09ms 0.045ms 0.022ms
Brake(B) 0.36ms 0.18ms 0.09ms 0.045ms
Kick(D) 0 1 1 0 11.6ms 5.8ms 2.9ms 1.45ms Hi-Z
Track Jump(N) 0 ; . ] 64 32 16 8
Track Move(M) 128 64 32 16

Note: *1. GAIN SET
It is possible to set TG1 and TG2 independently.
When the anti-shock is 1 (00011xxx), invert both TG1 and TG2 when the internal anti-shock is H.

*5 RAM SET
*2 TRACKING MODE *3 SLED MODE *4 AUTO SEQUENCE
D3 | D2 D1 | DO AS3 | AS2 | AS1 | ASO
OFF 0 0 OFF 0 0 CANCEL 0 0 0 0
ON 0 1 ON 0 1 FOCUS ON 0 1 1 1
FWD JuMpP 1 0 FWD MOVE | 1 0 1 TRACK JUMP 1 0 0 X
REV JUMP 1 1 REV MOVE 1 1 10 TRACK JUMP 1 0 1 X
2N TRACK JUMP 1 1 0 X
M TRACK MOVE 1 1 1 X

X =0 FORWARD
X=1 REVERSE

* When CANCEL $40 is sent, the status immediately preceding the auto sequence mode (just before $4X is sent)
is reset.

* The auto sequence mode starts with the first falling of the pin 40 input pulse (WDCK) after the $4X transfer and
the falling of latch pulse.

*5 RAM SET

* Values $0 to $E (not $F) can be set.

* The above set values are ones when WDCK (88.2KHz) is input to pin 40.

* The RAM is preset when the power is switched on and the internal initial-set values are as follows:

$ SAMSUNG e



LINEAR INTEGRATED CIRCUIT

KA8309B

Data

Address

* The actual count values are slightly different from the set values.

set value+4 to 5 WDCK

A

WDCK

set value + 3
set value+5
set value + 3

B,D,E
C

WDCK

-
>
(<}

-
c
3
Q

o

N.M

SERIAL DATA TRUTH TABLE

Function

OO r O r O rOrOrY¥r0O~0

cor-0O0rrOoOrroO~

CO0Or ™= r0OO0OO0OO v+

FS = 4321

cCoooOoOoOO

Or v v v+ = v

AS=1

=2 1

2 1 TG

AS=0
TG

OrOrOvY¥OrvO«~O

OO r OO rr~rrrOO0

OrOrOrO+v~OvrOvr

OO r ™" OO "™ 00+ v

~O -0

- 0O

OrOv

cor~

Hexa.

$01
$02
$03
$05
$07
$09
$0A
$0B
$0D
$OE
$OF

CraNMOYTwON~NOOL D
I r e r O rE rE e =
B HHBODHDAHDAAD P W

$1C
$1D
$1E
$1F

Serial Data

1
1

FOCUS CONTROL
0 00O0O0
0 0 00
0000

0 0 00O

TRACKING CONTROL

CrOr@rOr~rO0OrOr~-O v

OCOr"OOrYrr OO v
COO0COrr~rmrr~ 0000
OCOO00CO0OO0OOrrr r
Ll o Sl o ol AR it S

(=R =j=RoloNeNoNeNoNoNeNa)

(== =loNoNeNolleNeNeoNeNa)

(=R =N=Noielelol-NaNol =]

- -
ocoooo
(=== Ne]

(===}

403
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KA8309B LINEAR INTEGRATED CIRCUIT
Serial Data Hexa. Function
DIRC =1 DIRC=0 DIRC=1
TRACKING MODE T™ = 654321 654321 654321
001 0O0O0TO0CO $20 000000 001000 000011
001 0O0O0O0 1 $21 000010 001010 000011
001 0O0O0T1TO0 $22 010000 011000 100001
001000 1 1 $23 100000 101000 100001
00100100 $24 000001 000100 000011
0010010 1 $25 000011 000110 000011
00100110 $26 010001 010100 100001
00100111 $27 100001 100100 100001
00 1010O0O0 $28 000100 001000 000011
0010100 1 $29 000110 001010 000011
00101010 $2A 010100 011000 100001 i
001010 11 $2B 100100 101000 100001 ;
00101100 $2C 001000 000100 000011 :
00101101 $2D 001010 000110 000011 !
00101110 $2E 011000 010100 100001
00101111 $2F 101000 100100 100001
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KA8309B LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT
1. =5V SPLIT POWER SUPPLY

@ SPINDLE MOTOR
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Fig. 4
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KA8309B

LINEAR INTEGRATED CIRCUIT

2. +5V SINGLE POWER SUPPLY

FROM DSP (KS5990)

[T 4 o)
u 5 £ 838 —VR
2 3 =200
[Z] ] wn »a>
Q~—+5v
w] VIR &3
5 5 3 ov
A o 2
T B £ m

FROM MICROCOMPUTE

86am (K -+ vcoi
1000p
©)
Q7

®
X
8
-

g+ @ @ —<
{ SPOLI soata (23— ——<
100K
39) sPOLO reser (2)- —<
FROWoeK (40) wock orct (21)
FOK }*— 0 FOK CNO @
from ) MR (:2) MRR KA83098 avee (19—
RFAmMp @ SENS @ ” TO MICROCOMPUTER
10K
DFT @ DFT G 01 LIMIT SW
22K sTOP O
e Py (35) Txe © 82K
L]
22 0.0047 @ ( 0.015
FE SAnd 10K (D #rs a 120K 3.3,
{ I Q
2200:E oaooeeaoewm‘@ 224 15K
o +
VR > 5 ‘ . H i;e“
$ ; é E 100K T4z & 100K
%;K V o1
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mJ W > —
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W
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Fig. 5
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